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ABSTRACT 

This issue of the newsletter produced by the Science 
Department of the British Council contains short reports on 
activities in Britain in science, in oatheaatics, and in general. The 
general section includes descriptions of programmed learning, a 
curriculum analysis research project, an engineering science 
development unit, a list of science and mathematics publications as 
well as abstracts of articles and research studies in science 
education. A series of short reports on overseas activities concludes 
the newsletter and provides information on activities in Australia; 
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EDITORIAL 



With this issue SEN 'comes of ago* in tho classical sense. Since it first 
appeared in we have been encouraged by tho enthusiastic response to this news 

service. SEN is 'new^ about news* and there are 1 iitii tations to the quantity of 
material we can include. British Council headquarters in London and to a certain 
extent the professional officers overseas maintain a considerable resource 
collection to back-up the outline data contained in SEN. Readers are invited to 
pursue their inquiries on matters of interest through local British Council 
Representatives in the first instance. 

In this issue it seemed appropriate to include a survey of the principal 
British Science and Mathematics curriculum projects that have been initiated since 
the early 1960s. The range of subject coverage and tho sophistication of treat- 
ment have varied enormously. 

Much progress has been made overseas also and we are pleased to report, in 
rather greater depth than usual, on a number of new developments in other areas. 
Three of these reflect the current world wide climate of interest in integrated 
approaches to science education. 

Integrated Science teaching will be the subject of a major International 
Committee of Scientific Unions (ICSU) Conference in Maryland, USA in April 1973 
and SEN 22 will report on this meeting. 
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2 . Ai d to Conimonwoalth Teaching of Science ( AC ) 

At the fourth Commonwealth Kducatloii Confuronce, helci in Lagos in February 
1968, Britain offered to introUnco a now Aid to Commonwealth Teaching of Science 
(ACTS) Scheme, ILnancod initially from Conmionwoa 1th Hd\ication Conforonco funds. 
Tlie Scheme was set up to lielp developing countries witli the reform of Science and 
Mathematics teaching, and particularly witli teacher training and/or curriculum 
development. The Scheme is operated by the British Council. The British Council, 
in association with CEDO and ODA, has undertaken the recruitment of ACTS officers 
and posts created have been filled by Britisli Council officers. By collaboration 
with CEDO, the British Council has been assisted in the identification of 
priority bids and in the selection of specialists to fill them. Three major 
categories of post to bo filled were identified as follows; 

Exports at Science Centres/Curriculum Research and Development Units; 

ii. Lecturers, Meads of Departments, or Advisers at Training Colleges or 
Institutes of Education; 

iii. Advisc>rs or Insjx^ctors attached to a Ministry or Department of Education 

The posts have all offered scope in tlie fields of science aiul mathematics, 
for curriculum development, teacher training and advisory work on educational 
planning and have included work oji syllabuses, teaching materials, evaluation and 
examinations. Since 1969, when the first two ACTS posts wore created, the Scheme 
has grown in size and scope until at present there are IG ACTS officers working 
in 13 different Commonwealth countries. It is planned to have a total of 30 ACTS 
officers at post by the end of the 1973/74 financial year, llie accompanying 
table summarizes the present location and activities of Britisn Council officers 
appointed to ACTS posts. 



SUMMARY OF ACTS OFFICERS' MAIN ACTIVITIES 



Countrv 



Post Title 



Officer * s Name 



Major Ac ti vi tie s 



Botswana Science Curriculum Dr C E Fitches 
Development (from April 

Officer 1973) 
Ministry of 
Educa tion 



Consideration and adaptation of 
Integrated Sciences for Junior 
Secondary Schools (with reference 
to Scottish Integrated Science) 
Liaison with similar Maths/Science 
Projects in Lesotho and Swaziland. 
I n - s e r v ice training. 



Ghana Lecturer in 

Chemistry Methods, 
P'a cu 1 1 y o f 
Educa t i on , Uni v 
College of Cape 
Coast 



Mr J L Dobson 



Lecturing in Cliernistry Methodology 
to gi'ad nates intending to teach up 
to 'A' level. Modoratioii and 
supervision of teaching practice. 
Evaluation of Science Teacher 
Eciucation Project. Involvement ir 
syl labus revision, Organisa tion 
of refresher courses, 



ERLC 



India Consultant for 

Primary Science 
Teachi ng , 
Municipal Corpor- 
ation of Bombay, 
Pr i ma r y Ed u ca t i o n 
Department 



Mr J H Brookes 



De\elopment of primary science 
course, writing of teachers' 
guides and puf)i]s* l)ooks. 
Evaluation and rewriting of 
materials, Ruji!iing of in-service 
courses for primary teachr^rs. 



Lecturer in Mr M A Atherton 

Chemistry Methods, 
Faculty of 
Education, Univ 
of Nairobi 



Science/Ma the- Mr P J Towse 
matics Advisory (from April 
Officer, 1973) 
Science/Mathe- 
matics Centre, 
Ministry of 
Education 



Science Adviser, 
Ministry of 
Education 



Adviser, Mr L Beckett 

Ministry of 
Education 
( Physics ) 



Adviser, Mr E D Bicknell 

Ministry of 
Education 
(Ma thoma tics) 



Adviser on 
Science Teaching, 
Ministry of 
Educa tion 



Science Adviser, Mr B L Young 

Institute of 

Education, 

Ahmadu Bello 

University , Zaria 

Lecturer in Mr P A Whittle 

Education (General (from April 
Science Method- 1973) 
ology)» Adeyemi 
College of 
Education, (Jniv 
of Ife 



Lecturing in Science Teaching and 
Chemistry Methodology. Lecturing 
in Chemistry at Dept of Chemistry, 
Involvement in BEd course and 
Secondary School Science Project 
(Chemistry Panel) . 

Initiating Science Curriculum 
Development at primary level. 
Development and implementation of 
Junior Secondary Science course 
(based on Scottish Integrated 
Science) General Advisory Mathe- 
matics and Science Service and 
In-service Training, 



Development and evaluation of 
General Science course and produc- 
tion of teaching materials. 
In-service courses, based on 
Nuffield Physics course, Izivolve- 
mcnt in examination syndicate. 

Assistance with introduction of 
Secondary level Modern Mathematics 
in years 4 and 5. Assisting at 
In-service courses. Textbook 
adaptations. Involvement in ETV. 



Development of Pi'imary Science 
course. Evaluation and production 
of teaching materials. In-service 
cour ses ; invol vement in exami na t ions 
and equipment production. 

Lecturing with special reference to 
Methods and Curriculum in General 
Science, supervision of teaching 
practice. In-service training for 
Secondary school teachers. 



Mr R A Hargreaves Inspector of Science for l^imary 
(from April and Secondary levels. In-service 

1973) courses for Secondary Science 

Teachers. Involvement in examina- 
tions and evaluation. 



Dr D R N Custance Implementation of New Science 
(from August course (based on Scottish 

1973) Integrated Science). Organisation 

and running of In-service courses 
for science teachers. Liaison 
with University and Training 
Colleges in teaching of Scinnce, 
Assisting with touching at 
Training College level. 
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Sierra 
Leone 



Sri Lanka 



Curriculum 
Revision Officer, 
Institute of 
Education, Vniv 
of Sierra Leone 



Mr D R Hill 



Mathematics 
Adviser , 

Curriculum Develop- 
menr Centre, 
Ministry of 
Educa t ion , Colombo 



Mr J D rrickott 



Development of secondary ^'Coro 
Course Integrated Science" and 
organisatioii and running of 
writing workshops to produce 
draft units for evaluation in 
t ria 1 schools . I n- service 
training courses, visits to 
schools for orientation and 
evaluation. 

Production of teachir^g materials, 
In-service training and evalua- 
tion of the Mathematics schemes, 
at Secondary level. 



Swaziland 



Head of Science 
Department , 
William Pitclier 
I'e a c h e r Training 
Col legO; Man;^.ini 



Mr D Slimming 



Organisation and administration 
of Science Department in tlie 
training of Primary ana Junior 
Secondary scliool teachers. 
Coordination of the Swazilarui 
Integrated Science Project (based 
on the West Indies Integrated 
Science Project), including 
production of materials, evalua- 
tion and In-service courses. 



Zambia Head of Science, 

Curriculum 
Development Centre, 
Lusaka 



Mr P M H Da vies 



Organisation and develo})mont of 
Primary and Secondary Science 
education, with special reference 
to Environment Science at Primary 
level , 



Zambia Lecturer in 

Ma thema t ics , 
Institute of 
Education, Univ 
of Zambia 



Mr G P Thompson 



Organisation of training of 
Primary teachers for posts in 
Primary Teacher Trainir^g Colleges. 
Running In-service courses 
(Primary), supervision of 
teaching practice. Assisting at 
CDC. 



3 ♦ Association for Scienc e Educ ation: Rep ort on tiio Associatio n ' s Annua 1 
Meeting ' 



ERIC 



The Annual Meeting of the Associat ion for Science i ciucation was holri at tho 
L!niversity of Birmingham, from 2 January to 5 January 1973. Approximately BOO 
people were resident at tho Conference and between 300 and 400 day visitors 
attended. Of the participants, about 70 were from overseas and represented some 
20 different countries. The i^ritish Council Science Education Section anci CEDO 
Curriculum Division jointly organised exhibitions of basic improvised science 
equipn.ent, with special reference to teaching science overseas, and of a}>proaclies 
to Integrated Science Teaching. in addition, a wide variety of overseas science 
teaching materials and science teachers' journals were on display. 

The first Overseas lecture session was chaired by Mr D G Chisman, Deputy 
Director of the Curriculum Division of CEDO» Dr David Lockard, Director of the 
International Science Teaching Centre of tho University of Maryland, USA, gave f^n 
illustrated lecture on Economical Science Teaching Equipment, which was followed 
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by a lively ciiscussion o&pecially among overseas participants. 

nio SGcond Overseas lecture was chaired by Dr G Howell, Head of Science 
Education Section of the British Council. Professor P Strevens, Professor of 
Applied Linguistics, University of Essex, gave a talk on Language Problems for the 
Learnor oi Science, with special roferonce to the Overseas situation, which again 
led to a discussiori of individual problems from the audience. 

Apart from the special overseas sessions, ail overseas visitors participated 
fully in the general programme. In addition to lectures such as "Nuffield 'A' 
level Physics" and '*Chemica 1 Educa tion in the post -Nuffield Era'*, which were of 
direct relevance to the teaching situation, there was ample opportunity for 
science teachers to keep abreast with recent developments and research in various 
fields of science from "Certain Aspects of Medical Physics" to "Microbes in the 
Service of the Community". 

Complementing the formal programme was an extensive exhibition of books and 
apparatus mounted by various publishers and scl^ool equipment manufacturers. 

4. Schools Councii Project - Progress in Learning S cience 

This is a new project which will start in April 1973 under the direction of 
Mrs Wynne Ffarlen at the School of Education, University of Reading, Matching 
children's science activities to the level of each individual 's intellectual 
development has been recognised as important by the Science 5-13 Project amongst 
others. The exix?rience of the 5-13 project has also revealed that teachers need 
help in diagnosing their children's levels of development in various scientific 
areas and concepts. The purpose of this further project is to develop materials 
to assist teachers with this part of their work. When the project starts in 
April 1973 it aims to produce: 

4.1 Check lists of statements to help teachers to structure and record 
their observations of children's overt behaviour which has a validated 
rela t ionshij) with individual development. 

4.2 A guide to assist teachers In making use of the observations by 
indicating which kinds of scientific activities are appropriate at different 
developmental stages, 

4.3 A hiandbook giving an account of the production and validation of the 
check lists so that iho teachers can oroduce schemes of assessment matching 
their own particular way of working should they prefer to do so rather than 
use the materials produced by the project. 

The work will start with a series of discussions with teachers to define 
different problems encountered in identifying stages of individual development and 
matching science activities to t)iem. At the same time there will be a set of 
literature available on the assessment of individual children and a study of the 
work of those projects most relevant to this work, such as the Formation of 
Scientific Concepts (see SEN 18.15) and Nuffield Mathematics Development of 
Individual Assessment Tests (see SEN 11.4k). Following this, those approaciies 
indicated as Likely to be most fmitful will be developed. Drafts of observation 
lists, check lists thought to bo suited to the different setting in which 
children's learning of science is organised will be tried out in small scale pilot 
trials. These will tiien be revised and given further trials over a much wider 
geographical area on a representative sample of schools. Evaluation of tliese 
largo scale trials will provide more reliable information for refining and 
re*'^°4'^^^ the draft materials. Eor further information from April 1973 write to 




Director, School of Education, University of Heading, Reading, Berkshire. 
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* C ^^ ^^^^3.nod Science iii Middle Schools Continuatio n Pro^»oot 

The combined science material was originally developed to meet the neocis of 
children in the early years of secondary education (see SEN 2.3d). fiowover, 
since its appearance it has been used a ^reat deal with children in t[\e middle 
schools that ha\'o been bocoming increasingly popular in this country. In 
consequonco, an investigation was mounted by the Nuffield Foundation in an 
attempt to learn more of the problems which might have been encountered in using 
this material in this setting and also the possibility of offering assistance in 
their solutions. The joint organisers of the Nuffield Combined Science Project 
Mr C [) iJin^iiam and Mr M Klwell were invited to carry out this enquiry starting 
in Sopteml^er 1971. A report of their findings is published in the January 
edition of the ASE Bulletin Education in Science. The report is made under tlie 
following headings: Introduction, Scope of the Investigation, Findings, under 
the headings, 1, School Buildings, 2. Staffing, 3. Daily Pattern of Working, 
4. Storage, 5, Laboratory Facilities, fi. Equipment, 7. Tlie Role of the Science 
Specialist, Copies of Education in Science can be obtained from the AS^K, College 
Lane, Hatfield, Hertfordshire, price 25p not including postage. 

6 . C ombined Science • A double '0' le ve l subject 

Tills is the title of a paper written in the January edition of the ASE 
Bulletin Education in Science. The article is written by Mr John 13 Cook of 
Hailcybury School. In his article Mr Cook explains that the school where he 
teaches is developing the combined science course with the main purpose of 
reducing specialisation, Tiiis makes it possible for all pupils to study i)]iysics, 
ciiomistry and biology in reasonable depth to the end of their '0^ level year and 
then gain fair credit by a double '0* level pass. The Oxford and Cambridge 
Schools Examination Hoard agreed to examinu the combined science under their 
regulations which allow schools to submit alternative syllabuses. llie papers are 
composed from questions submitted by schools enteririg candidates and then revised 
by the Hoard to ensure that the papers are of '0' level standard. The decisions 
on the pass mark for combined science are made by the Board's '0" level awarders. 
In liis article Mr Cook explains in detail ;he way in which their course is 
organised and the thinking behind it. 

7. Physics I nteifac e Projec t (See SEN 15.12 and 18.1'1) 

During 1971 the Nuffield Foundation financed a one year pilot study to 
identify and propose solutions to the problems of matching the wide range in 
background and ability of sixtli-formors to the needs of university first year 
physics courses. The grant was renewed for a further year from January 1972 to 
enable the work begun in tiio first year to be completed. On the basis of the 
pilot study the Foundation has now made a grant extending over a j>oriod of five 
years from January lb73 to the same group of Physics Departments involved in the 
pilot sclieme, namely those at [Birmingham, Cardiff, Chelsea, Keele, Surrey and 
Vork. Tfie s die me of work includ^^s: 

a, the development of diagnostic procedures to determine the needs of 
s tuden ts ; 

b, the design and construction of sel f~ teaching unit: of various kinds 
to help students over the school university transfer; 

c, studies of methods of testing and evaluating the effectiveness of the 
units developed. 




Overall guidance of the project is the responsibility of t))e Executive 
Committee, chaired by Professor C A Taylor of Cardiff and consisting of Professor 
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E J Burge of Chelsea, Professor S J Egglestoji of Koele, Professor 0 S Heavens of 
York and Professor K W Koohano of Chelsea. The Exccutivo Coiaraittoe is advised by 
a larger Coordinating Committeo consisting of representatives of both physics and 
education dopartmonti^ of institutions iavolved, Full-timo coordination of the 
project is the responsibility of Mr R A Sutton who is based in the Dej^artment of 
PInysics at University College Cardiff from whom further information can be 
obtained. There will bo full liaison with the parallel Higher Education Learning 
Project (iHiLP) in pliysics which involves some of the same institutions and has 
reciprocal Executive and Coordinating Committeo membership. 

^- MAgr^-L^ljigAQ^y in sch ools Advisory Committee (Ml SAC) 

The Microbiology in Schools Advisory Commi ttee was set up in July 1969 
following a symposium entitled Teaching Microbiology in Schools, The aim of MISAC 
is to promote thv^ teaching of Microbiology in Schools. The study of Microbiology 
in Schools is an important area because the applications of microbes are so 
numerous and because microbes provide useful experimental material. It is 
difficult to assess the present microbiological content of school biology although 
the influence of Nuffield biology has increased the use of microbial experiments. 
Microbiological techniques often present problems so that the first product of 
MISAC might be a survey of practical manuals of use to school teachers. The aims 
of the Comnutteo are as follows: 

8.1 To f>ublici5e the relevance of microbiology in school biology to all 
levels, 

8.2 To survey the present microbiology content of school biology. 

8«3 To promote the safe use of microbes in schools by advising on 
precautions relating to the inherent dangers in current techniques and 
reviewing the microbes used for teaching pu poses, 

8.4 To enquire into the difficulties experienced by schools attempting 
practical microbiology, 

8.5 TO explore methods of information schools of 1. the relevance of 
microbiology to modern society and 2, careers in microbiology. 

8.6 To explore methods of training teachers and technicians in practical 
microbiology , 

8/7 To press for the imf>rovoment of technical assistance and equipment for 
microbiological practical work in schools. 

8.8 To encourage the redistribution to schools of unwanted apparatus and 
ecjuipmon t . 

Further Information about MISAC is found in an article written by the^ 
Secretary, Dr P W liainbridge, Departr.ient of Microbiology, Queen Elizabeth College, 
London W8, in the Journal of Biological Education 1972 No 6. 

^ ' 'rbe Secondment of Chorpists and Chemi cal Engineers fiom Industry for Teaciior 
Tra ining 

A one day conference organised by tlie Institution of Chemical Engineers was 
held at the Royal Society on January 16 1973, under the Chairmanship of Lord 
Kearton. Tlie main purposes of the Conference were: 

O 

FRIC '^^^ provide an opportunity for an exchange of views on the contribution 
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which chonusts transferring from industry could inako to teaching in sciiool. 

To discuss the f)ossibility of establishing short courses, of duration 
abova 3-1 weeks, for chemists and chemical engineers employed in industry, 
which would give them an appreciation of modern teaching methods and 
materials, and of conditions of service in schools. 

The conference was attended by principal employers of graduates in the 
chemical industry, local education autliorities , teacher organisations, 
individual teachers and lecturers in departments and colleges of education. 

Vho Chairman pointed out that the die mica 1 industry was going tli rough a 
period of contraction resulting in the fact that there was an excessive number of 
chemists and chemical engineers available to industry. The conference examined 
what measures had been taken to offer chemists and chemical engineers in 
industry an insight into the possibilities of redeployment in secondary 
education. 

A 4-week course which was run in 1972 at York University (Doijartment of 
Education) for 14 employees of ICI in response to enquiries made in 1970 ai^d 
1971, was described in ^^etail. Although the course was run at York, many 
Departments of Education showed an interest in this project. The York course was 
constructed as follows: 

Week 1 ; Orientation in modern materials and methodology 

Week__2: Attachment to schools 

W^eok 3: Teaching practice 

VVoj^k 4: Discussion of problems, case studies, conditions of service 

As a result of the course, 10 of the 14 graduates decided to enter the teaching 
profession and 9 liavo been placed. 

A general discussion highlighted t\\o problem of professional training. It 
was generally felt that DES should look into the possibility of organising 
alternatives to tfie one~year professional training course open to those who 
decided it was in their interest to S])end time being professionally trained. 
Frw mature men could afford the lime or expense for such a full-time training. 

The ilea's course at Furzodown College, where induction courses have been 
run for people from industry was described. The course consists of 4 six-week 
sessions, two of which are spent in teaching practice. But it was emphasised 
that this course did not confer professional status. 

There seemed to be a general feeling that there was no longer a shortage of 
teachers of l)iology and chemistry. The gaps were in physics and ma thcrra t ics . 
It was agreed that it was not solely redundant chemists that were being 
considered and people should have the right to change jobs when they wanted to. 
it was agreed that teachers coming from industry would make the profession less 
in-hrod and m>ght help to instil an understanding of industry in chlUircn, 

A working grouf) was set up to look into the problem, consisting of 
represonla t i V r^s from industry, colleges and de|)artments of education, DKF, local 
authorities and the Chemical Society, under the Chairmatiship of Professor 
Richardson of University College Swansea, 

1 0 . [leading Univer.>ity - MSc in Chemical Kduca t i o n 



One of the most recent developments in the pattern of establishment of 
^ courses for high degrees in education is the new Masters Degree in Oiemical 

EKJC 
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Education at the University of Reading. TiUs course is coordinated by Mr M 
Hankinson and Dr M iiudson in tl^e School of Education and Department of Chemistry 
respectively. This new degree aims to provide teachers with the necessary 
education, training and opportunity to become better teachers, to improve their 
knowledge of education, chemical education and chemistry, to introduce them to 
new problems and techniqvjes involved in research in the three sections and to 
enable them to prepare new inaterial and aids for their return to teaching. The 
course will, at least initially, be a full-time course commencing in October 1973 
and lasting for one year, A student entering this course would be expected to be 
a graduate with at least 5 years' full-time teaching in chemistry, llnore will be 
three component areas which will be integrated as closely as possible. Those 
would be chemistry, education and chemical education. Component 1 will bo 
covered by the Chemistry Department; Coniponent 2 by the Education Department and 
Component 3 will be the joint responsibility of the two Departments. Assessment 
of the course will be based upon one written paper in chemistry and education 
respectively, together with a dissertation in chemistry and a dissertation in 
education, and continuous assessment of practical work. It is possible that 
project work may also be included. Further details can be obtained from the 
University of Reading, Department of Cheinistry, Whiteknights Park, Reading, 
Eiigland. 



ERIC 
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1 2 . Schools Council Project ^ The Mathcma tics Curriculum: A critical view 

Area of Inquiry The mathematics toacher today faces a daunting array of 
syllabuses, modern literature, teaching.; n^atorials, methods and ma thoma t Lea 1 
treatments from which he must choose for his pupils. Whilst the final cliolco 
belongs properly to the teacher, the range of choice is so groat that ho often, 
of necessity, tends to adopt some simplifying device such as opting for a 
'traditional' or 'modern' syllabus, or committing himself wholly to one of the 
available 'packages'. Teachers increasingly feel a need for help in choosing 
what mathematics to include for (iifforont groups of pupils and in deciding what 
methods to use in handling the chosen topics. 

Procedure The project will produce a series of surveys of central mathematical 
topics. Kach survey will give a synoptic view of the topic at school level. It 
will show how the topic connects up with other branches of mathematics; it will 
discuss the various ways of introducing the topic, and it will analyse the 
attendant adv^antages or disadvantages of each approach from the point of view of 
mathematical development as well as classroom presentation; and it will explore 
possible applications. 

It is envisaged that each survey will take the form of a booklet of between 
75 and 100 pages. Each booklet will contain: 

1. a review of possible syllabus contents in the area covered 

2. critica:). appraisals of those contents from the points of view of 
mathematical background and classroom presentation 

3. a survey of current practices in all syllabuses and a range of typical 
text books 

4. consideration of topics and treatments appropriate to different back- 
grounds and ability levels 

5. a look at problems, as significant riders illuminating the material or 
as sources of discovery work 

6. suggestions for the teacher on lines of work, arising out of 1 and 5, 
which he could follow up and develop himself 

7. illustrative material: applications inside and outside ma tliema ti cs , 
mechanical apparatus, visual aids 

8. a bibliography: books and journal references for mathematical back- 
ground, ideas for classroom presentation and source material for applications. 

It is hoped that the following major topics will be covered by the surveys; 

i . Numbers 
ii* Geometry 

iii. Algebra 

iv. Combinatorial ma theirti ti cs and related topics 

v. Applications 

vi. Calculus (as foreshadowed in pre-sixth form work) 

vii. Interdisciplinary activities. 

A final booklet will attempt to sot in a wide pors[)ective tho topics which 
occupy the foreground in the preceding studies. 

The Project starts in April 1973. Further information is available from tho 
project director, Professor J V Armitage, Shell Centre for Mathematical Kducatioji, 
University of Nottingham, Nottingham NG7 2U^i. Telephone: Nottingham (0G02) 5G101 
Kxt 327, or from the Schools Council Project Information Centre, IGO Groat 
Portland Street, London WIN 6LL» 
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^ ^ • Schools Council Project - Primary School Mathomatics; Evaluation Studios 

Area of Inquiry In tlio last twenty years or so there has been considerable change 
both in the content and style of toficfiing in primary mathematics. The Mathe- 
matics Kvaluation Advisory Committoo thus recommended to the Schools Council the 
establishment of a number of exploratory studies of new methods to identify and 
describe the major approaches in the teaching of mathematics in primary schools. 

Procedure A framework for the analysis of content and concepts has been devised, 
and is being used for a study of published tests and texts, and of schemes of work 
in mathematics produced by working groups of teachers in some thirty LEAs, This 
analysis has led to the development of a selection of 40 questions for 10 year- 
olds, representing a sampling of topic areas and concepts revealed. The results 
w^ill be analysed in terms of the number of children who can handle the separate 
topic areas and concepts rather than of a child^s total score. 

Teachers of the children in the pilot study will be asked to give their 
opinion of the importance of each question. It is hoped to discover relatic dps 
existing between children's success and teachers* opinion of importance. 
Furthermore, the teachers and head teachers taking part will be asked to compi^ 
a questionnaire dealing with general organisation of mathematics teaching and w:. 
classroom procedures. Results from this part of the study will also be used in 
the analysis of children's success on ijidividual questions. 

Tt\cse investigations will suggest which methods would be most useful in a 
major study of the effects of changes in primary teaching. 

Relevant Papers * T\^c First Six Months'. Available free from the project. 

The project director is Professor J Wrigley; Research officer: M Ward, at 
School of Education, University of Reading, London Road, Reading RGl 5AQ. 
Telephone: Reading (0734) 85234 Ext 218. 

Further Information is available from the Schools Council Project Information 
Centre, 160 Great Portland Street, London WIN 6LL, 

14. Royal Liberty School Computer Department (See SEN 6 G3) 

At the beginning of October 1972 the Royal Liberty School Computer Department 
moved into new premises and simultaneously changed its name to the London 
Borough of Havering Educational Computing Service. Their new address and tele- 
phone number will be, The London Borough of Havering Educational Computing 
Service, Tring Gardens, Harold Hill, Romford RM3 3QX , England, telephone 
Ingrebourne 49115. 



15. Computers in Education (See SEN 17.17) 



The current issue of Computer Education No 12 November 1972, published by the 
Computer Education Group, contains the report of^a Working l>arty of the British 
Computer Society's Schools Committee, This is entitled Non-numeric computing at 
school level. The introduction to this report states: 

"At school level computing enters the curriculum either as a subject in its 
own right, or as a tool to be used in other subjects, or as a tool within the 
educational process itself. In all three cases the work may have a high or 
low mathematical content. This set of case studies is offered in an attempt 
to show that the way ahead can be rewarding with all three approaches wlien 
(but of course not only when) the mathematical content is low. The particular 
r;n |/^"-nor ts that appear hero have been chosen because between them they currently 
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cover a lairly full spociinin; oi i; . n-iiw^m r i ^: computing at scIkioI level. 

Tliere is a considorablo lAorlap bci.vrcii thn sp pa rale con tr iini lions arui each 

stmlv has suljsidiary objiH-tivob that non*! fall entirely into one of the 

thrive c<« tei,;or i (le^crlb'^i in ih^ pr^^ 'sHju^ ]>a ra^cra pfi . " 

The contents of the rt?port ar*.-; 

What is ru>rrMiumeric «:LHiipu l in^':\' I U hrwis ajui W Ta)^^ 

Diet. af\ t'liue'U i ona 1 |)ael<agv i. ■ ^ -uppori l sintly of nutrition. I) bawreiico 
A duta trio ol ^(.Mlh*:^!' Uj^ pvjpil-' us(^ U J .Jackson 

Assebisuien t an^i hist^uMca? ^,%i;n'S at haifield Scfiool. V J Mills 

Coinpuior appreciation v ^;t'Of:raphy (eaehers. W T Ht.>\-or i(Jge 
Text ai\a lysis. J W Lewis aivl H' Ta^:<; 

In I h e o I u n j.:; a r t i e I <\ k- s c r i 1 1 i n i \o n - nu me r 1 computing t h f.? a u 1. 1 lo r s po i n t 
out thai at present computing is in a rapirilv d<n'eloping state and it is becoming 
evidc-nr tJiat some oxi.stiCig views of conuuters arul compiiting reciirire n^odi flea t ion . 
It is iinl>>rtuna ' e for exanifvle that <^o:nputiiHr is often associated with mathe- 
matiCvil arid scientific applications in whicii the computer beliaves much as a 
powerful desk oa I (:u 1 a t« ^r . It is e(piaily unsatisfactory for computing to be 
associated with commercial data processin-^ applications ufiere the computer 
appears as a soi)h i s t i ca t e(i filing cabinet. in an> teaching strategy in which the 
emphasis i::> on (Hie ^Kirticular afiplication area the assumption wiJl be tiiat the 
type of problems soUrd and iho computing facility used are typical of computing 
in general ant\ that tfu^ i:omputing techniques used in a particular case are 
appiicat)le and approfiriate to all other forms of computing. ihe computer is an 
extremt^iy versatile pir'-^ of equipment - nonetlieless it is just tlial ~ anotl^or 
facilitx- availaf)le to man to be used as tlie circumstances reciuire. Hopefully in 
tlio future computers and computiitg will be regarded as sometliing whicli it may or may 
not be appropriate to use as some [lart oi some activity. Tiie authors then go on 
to describe prob^lem solving and comiHit(M' systems apfiroacb to such problems and 
emf)hasisv.\s tbio importance of uientifyitig t^^o various steps in the firocess of 
problem solving. 



Y^oh } em 

i(ioti lift ca t ion 
d r- f I n I I i on 



Dt^ri v a t i on o f a 
-- > numl)er o f a 1 1 er- 

na I ] '/f ' s ! ) 1 tit i on: 
a^v:.l ihv' S(;h:':M. i; 

a ppro pr J at o ^>ne 



I mp I e/T^en t a t i on 
oi a so lu t i on - 



Testing and 
nia intenanct.^ of 
so l u t ion 



'>t.her /acr;t' 
a r t 1 e 1 T's v r^. 



I.rei:-. a [H-r'^-tcIs is tln-ii M 1 us t. ,ra I f^l togotlior v;j.Ui a numl^or 1' 
q^ntfjr .sor!; Ui ;-.e^':'i-i;i-:ai f aiM, ir;]i-s. As a for,tn(jte to 111.,: 

i 'ri t ro h< r r^^Kit^^d i>r':)ierts is ui\>''n. Thr^ pro.e'ct:^ r^oforred 



:^rh<v>l 1 I fi^; tab M M;: ^"orii^iu t ^:'r , fiir«'''t'd t!V it (^lark, }!■ sifi i^ia s t r > r , Caindi/n 

'vjuar*^ S' '^:;un' r;. -iiaioo], S^-aliahEj (o> IJurluun 
An Mitc^rr^at i MM rv'trn-^'Vai prr.MM::^, Mr-, W S 1 ^ ■ ph'Mis , St AUian's Girls* Grammar 

:S ! * h o r> 1 

1 n t era ' : ' I \ > •■^'rH^sMt^ ^- i [ a t * ^Ci : s ■ i. ' aji a^ « ^ >: ^>e r Hi:* »u t s in scliools. p bean, 



Usf} iti SI :^y< i a 1 i « 
F'ol V t^-'hrn I 



hnlMic [i! ar^^a, W ^ilIchTlat, Sln-f field 



ERIC 



Of thns*' probably ?b'^ u)0:^r i /i t *■ r* 'S I ; n lor r^viders of Science I'dtication 
Newslett^^r i :- th^it craicv^rnlng tb<: :vn:;u ] .t t i on v)f scioura^ ^^xporiments in schools. 
At lb'-' ;Sa ho^ck- Kdo ■ ^a 1 1 v^e r^'n\vr> at Gii^-lsioi Collr.go, rni\r^rs]t>' of London, tr-xts 
and |)roi:ramnf- tapes arn b.ving pr^iiar'^fl .\bich aro (b>signod to Ijo suita])jc' for use 
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by sixth form :ionce teachers and pupils even if thoy have no previous 
oxporionce of computing. The aim is to assist the understanding of science by 
providing simulated exf)erimonts which can fit into the scheme of learning whore no 
possible real experiment exists. The approach is being tested with 10 trial 
simulations in several schools to discover a common pattern which is most likely 
to meet the needs of teachers and pupils. This knowledge will then be applied for 
other ages of pupils and other disciplines. 

16, New Maths Study - NFER 

Tl\o National Foundation for Educational Research in England and Wales started 
in July 1972 a feasibility study into tests of attainment in mathematics in 
schools. The project will last two years and is sponsored by the Department of 
Education and Science, The purpose is to develop two item banks of some 300 
questions, oi; for testing the mathematical attainment of 11 year-olds and the 
other for 15 ir-olds. * 

The banks would establish the viability of this approach to testing and 
onablo a r:iational survey of mathematical attainment to be carried out. The project 
has been established because it is desirable that national surveys of attainment 
in \'arious areas of the curriculum are carried out systematically, to discover 
whether standards have improved and if so to what extent. The 'set piece' test 
has many disadvantages for use in a series of surveys, especially in subjects 
where there is a continuing modification of content and method. An item bank 
which is replenished periodically will reflect current teaching developments and 
yet provide selections of items of known characteristics which can be formed into 
successive tests of comparable level. Working from explicit statements of 
objectives a blue-print for the item banks will be laid out. Items will then be 
written, submitted to trial testing and to item analysis. It is expected that 
about 1000 items for each age range will be pre-tested to yield approximately 400 
items per bank as a starting capital. 

17. Schools Council/Reading University Sixth-P'orm Mathematics Curriculum Project 
(See SEN 15.8; 17.7) 

A further discussion paper DP6/72 has been produced by this Project. It is 
entitled 'Computer Education and Mathematics' and offers a summary of ideas 
broachcfi in a lecture entitled 'What is the role of the computer in relation to 
mathematics in the s^-condary school^ given at Reading University in July 1972 by 
the Director of the Project, Mr C P Ormell. 
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18. SN;}soo ) s J'O'JMc j 1 1 < i;-.^l!hj,)r_i Uj:h Ifiivrr-;? (>[ T>H:h!ioloi:y Krigincoring Science 
Dovoiopinont. Ijut^ iSoc' oi.N " 

18.1 1 iii s pro iect it> now u<H 1 utidotHvay, the material [produced by the Ujiit 
is imcndofl lo help propari' si\){if}ntii adoquatoly lor higher education or 
oinplovfTion I jji a Aide range oi sub.pnMs I'ind caracrs. All students using the 
niat.oria) shoul wi- school witli in vindirs taiuJ 1 nj^ of scientific motliod, an 
Lihiiity to aji. practical pio)iicjn sol Ing rationally and an a[)precia tion 
of lircadtii uijU sigruficanco of tlio major activities which constitute 
rnod<vrn oMKin^rTing. Such students would theti be well cciuipped for future 
work not only in so i- nee and onginru 2\i n^x but also in a wide range of careers 
outsifio this limited field. An intogratoti approach is considered to be 
ess(M^tial if inaxinuim stvideiU motivation is to be achieved and the stated aim 
r on 1 i I Mi . 1 1 wa s t ]\c r o f o vo ( i e d od i o nia k e the first f )r i o r i t y t h e pr od u c tion 
(}{ stvKhnt tv^xts. Those lu'o t>asod upon a consideration of a number of 
s|>ocijic onginrering situations: tlio analysis of a particular problem is 
used to introduce major efiginooring considerations such as design features, 
optimisation and the influence of economic and social factors. Simple 
supporting oxfiei'i mental work is also doscril}od. 

18.2 Die Stu(h-nt Text 



'\\\c- range of scientific concepts is so wide tliat it was decided to 
break the text into ton units based n|>on scientific areas of scientific 
kriowledgo, each area is linked to an cMiginoering systera tl^roughout the text. 
Ihe scientific areas and j)ri/ieif)al en^^inefU'ing systems employed for each 
a re : 

1. Dynamics: Safety in vehicle collision situations 

2. Structures: Brid^^e structures in the Trent Valley 

3. Trihology: Lubrication anrl wnar in power stations 

T. Kioctricity: Powder traivsnn ss i on ; the Woodi^oad Project 
a. I {eat transfer and fluid flow; Domestic cerUral heating systems 
G. Vibrations and waves: Vibrations in structures; acoustics; radar 
7 . r: 1 o c t r i c a 1 f i e I (i s a j id < 1 o v i c ♦ > s : hi- F i d e \' i c e s ; 1 oud s poa ke r s ; 
Hiicropftones and jnck-uj>s; mensuiring instruments; induction motors 

1 ec t roTU cs ^ systems and ar^aioguos: Huilding simple analogue 
com; Ml t f u's 

9. Ttiermcj-d \ namics : Production of zinc; a 1 1 eiMia t i \'es to the internal 
comtni s t iori engi ne 

I 0 . Th e u s e o f ma t c iM, a 1 s : ma 1 o r 1 a 1 s and s u r fa c e s of i mpo r t a n t kite h en 
;irte ta c ts. 

T 1 a 1 .s o i t h s t u d ^a 1 1 I < » \ t s a v w o 1 1 a d a n c e{ 1 a nd w o r k 'A' i 1 1 s } i o r 1 1 y be 
started oa the stu<lfuits and teaelu r^s guides and the prolyl em books. llie 
j^r^visio!) ami iirjal ^^diting of tht.^ fir'st Sf^'tions of the text taking into 
aru'ount ff'fMl^i^aek frofn the trial seiinr}ls and collf^gevs together \v'i th comments 
fr*om a wid« range of advisers will eoninienr'e in thn spring term of 1973. An 
agrf^»'?^»'^il 'la > \>'M>r> r^vich>v] i t Is \5ae;:vi 1 t Iducatinn to pvihlish the material 
eommeiT I ii 11 y in thr^ sfirutg and autumn IDVl. It is hofied to publish those 
sr>ctiorJS of tlio material winefi are widoiy relevant to the first year A^levol 
courses Lfi April 1971 anrl thf^ rtmaindra^ of the matr^ria] in Octol)er of that 
yf^ar. Furtlier jnforination cau he cihtriinfal from the f)ep^Artment of Education 
( l-'Si)! ), i 'n 1 Cfu^s i t >" of Techuiology, Lou^:hhorough . 
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P ^ogratmned Learnin g 

Volume 10 Number 1 of Programnied Learning and Educational Technology, the 
Journal of the Association of Programmed Learning and Kducational Technology is 
devoted to Educational Technology in Teacher Training. 

Articles include: 

19.1 Educational Technology in Tcach.or Education and Training a 3 year 
Developraont Project -LA Gilbert. Tt\is outlines a project financed by the 
National Council for Educational Technology for the provision of a central 
reference and consultancy service allied to production of any required 
material especially in the fields of reading and matheraa ti cs« 

19 « 2 The implementation of Educational Technology at Dundee College of 
Education - John Clarke. Educational Technology is to be implemented through- 
out Dundee College of Education on its move to a new site in 1974. The 
account gives details of the conception of the scheme and the experimental 
phase. Of particular interest is the account of the development of individ- 
ual study booths. Variations of booths or carrels are described, all housing 
audiotape players and some with television monitors, cartridge projectors, 
video cassette players. 

19.3 A Bibliography of Microteaching - W Raymond McAleese and Derick Unwin 

The journal is available from API.KT, 33 Quoen Anne Street, London Wl or 
publishers Sweet and Maxwell, 11 New Fetter Lane, London EC4. 

Apat-t from the above journal there are various sources of information on the 
cievelopment of programmed learning and its implementation. 

19.4 One of the roost valuable sources is the "APLET Yearbook of Educational 
and Instructional Technology" 1972/73, published for the Association for 
Programnx?d Learning by Kogan Page Ltd. Price £3.50. 



Section 1 Introduction 

Section 2 APLET Lts activities and publications 

Section 3 A guide to progratmned learning and educational technology 
Section 4 The Present State of Programmed Learning and Educational 

Technology. This includes a list of advisory centres in UK, 
a list of centres offering courses and a list of overseas 
contacts . 

Section 5 Programmed materials available in the United Kingdom, Hiese 
ar3 listed under subjects and of particular interest to 
science and mathematics teachers are the lists on 
Metrication Retraining, Modern Mathematics and Science. 

Section G A guide to Audio-Visual Media on the Market. 

Other organisations apart from APLKT are: 

British Association for Commercial and Industrial Education 
16 Park Crescent, London WIN 4AP 

Programmed Learning Unit, Moray House College of Education 
Holyrood Road, Edinburgh EH8 8AQ 



^^^r rlculum Analysis Research Project 

The Volkswagen Foundation in Hanover has, because of its concern with 
:?ducation research in educational needs, granted DM 359,000 to the Centre for 
ulucation Technology (Director: Professor Norman Mackenzie) at the University o^' 
-)U5 Q^^r a two-year project which will be carried out in close cooperation svith 

ERIC 
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tfio t .schefj Institut i'ur Ferns t udi* ^it .i t. Tvi } i j n^r^^n . JIu^ aim uf tho j)rojP{:t is 
in (Ic^volop tcchr\tMiJes vsiu oh can be viseti !iV j)vaclisiii^ tt^achi-rs, acivisr^rs and 
rnonihers of curriculum devolo)Mnont tcanis to aruUy.so and ro\io\v curricuJa, 
Initial Is Ihvj prujort will ))V^ dcA 1 n^n iv.; \'v\'0 analysis inslruincMUs: a resouriM.^ 
analysis instrument tor major rf.'Son sm:!; as curriculum jujcka^cs and text- 
books; a curriculaim atialysis tor liAo analysis ot a spccitlc enrriculuiii area in a 
sclMjol 111 the context of the scfiooh:^ a i ir-s , situaijon, curriculum and orguiu sa t ion; 
and a j)roposal analysis instrumer\t ior llie atut lysis ot any proposed chan^.^e in. a 
snovulic cum evil uri area, 

Alter testing and revision these instruments will be co;n})iled iwto a manual 
uliich will (^ivo general guidance ior Uicir use and include several exam[)les of 
sample curriculum analysis. Specific gtiidance on individual content areas uill 
also )>e ^'ivcji in a series ol appendices. Some training will be needed for 
int'.^nclinK' analysts; but the complete<i analyses will be in a form that can bo 
o n d e r s t o od a nd u s ed b y c lass r o o m i c a c; ) i o r s 1 1 o ) j a \ ■ e h a < i / 1 o s f ) e c i a 1 t r a 1 n 1 r . 

It i ^i ho)^eit that Dw materials develonrd by this projr>ct will be suitable 
tor use in dxfforerU educational systems and that they will Uolp to create a 
common basis of concepts and ternu nol(,vj:y which can be adojUed in several count^'ics. 
For this reason » trial versions of ihn materials produced will first tested in 
Germanv and the Uiuted Kingdom, and it is intended tliat rev is(Ml editions will be 
niade available in other Kurop(^an lan^uas^^es later. Furtlu.^r i^articulars can be 
obtained from the Project Loader, [)r Micfiael Kraut, Centre for Kducational 
ref:hriOlogy , University of Sus^^ox. 
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PUl^MCATIONS 



' ^ - ^^'^^ O'i^ ^^H^i -'^-^ ^ V^:^ ^^^^^y Moths, \}y John I3oor/fkiri, ptjblishoci hy 
I .o n ^ ma n , ] 0 7 D , | ) r i e c G 0 f ) , 

This is a han(il)ook whicl^ will 1)0 of }\irticular interest and use to 
tiUc\\Qrs, non-sf)oc i a 1 is t readers and anKitour collectors of butterflies. The 
aiiMsor discusses hutterflies and motifs in general, their structuio, life 
cycles, dlfforeiicos ami njethods of collecting them and describes the main 
ccrmion families giving details of about 225 of the most common or interesting 
species found in West Africa. This is a most valuable addition to the 
Lonp:man 's West African Nature Handbooks , The other titles in this series 
are: 



4Sma I I Mammals of West Africa 

Birds of the West African Tow n a n d 

VV<'St African Lilies and Orchids 

\So St A f r i c a n S n a k os 

i I J t A t c: a n J-^ r n s 1 a t e F i s h 

West African Trees 



55p 1960 

Gardon 5v'>p 1960 

55p 1961 

55p 1961 

60p 1972 

60p 1962 



21.? P] a ft t Ph y s 1 o 1 Q^y , compiled by C J CI egg, fiublished for the Association 
for Sfience F(hicatior> by John Murj-ay, London, price 80p. 

iLi l)Orii< is the first of the new paperback series which is the 
suc^^ ssor te Uu- well-known Science Masters books. Each of the Lab E^ooks 
: r^ nn<' or two topics only, l)rintri[ig together the cream of the teaching 
riot.'S and r \ pr^ r i men ta ] units that have appeared in the School Science Review 
'!;r*ine thr last lO or 20 years. It is on these Teaching Notes that the great 
r^ I station and wor 1 d*->v i rle circulation of the SSR are largely based. Science 
1 • f ' :n rs A 1 I 1 firvt those down- t o-ea r tl^ books an invaluable source of ideas. 
Ifif iirjnk on Plant IMiysioIogy is ciivicled into sections on Rad iobiology , 
P < ! [I t I s , Cias analysis and resfd ratoi-y metabolism, Water relations, 
\Viohrano pc^rmea hi I i t y , ion accumulations and translocation, Growtli 
) 'P'l' Ml Mid ])ovri)onns, a/ui Plant enzv'mes. This book will be followed in 
\t r j h\ '(\\ t I c)^y : fjVMM^tics and F,volution'\ price 85j>. and "Ecology", price 
; rt ' s'Cif^s uill rvrruiially covei* topics i'. Chemistry and Physics as 



2 1.'^ Kn V 1 rorwT^ori t a ) l>luv'a t ion , finblishotl for the National Association for 
Fnv i r^^nnn^i t a 1 Kducation l)y lleiiipman.i Kducation Hooks, 1972 (see 
Sl-N 70p. 

i r< iliis sr-all [Ki p^ -I'bri ok the National Association for En\^i ronmen ta 1 
: M * ' ] ' r"k dotal l<ni i n for ma 1 i<Mi about itself and the purpose for 

I \a 1 i-i(m1 a ssi )c I a t ion , rhc book contains a sei'ies of articles on 
lir. ; ; I :j i -ind.'s at \ari(nis levols, ran^^^int: from the primary school to 
i ; " ' r 5 ' . , oi:: 

s, <K! artioli' on anii^ials in a prii))a!\v school; 

!h'- 'rip^>rtaniM of an 'A* lo\ol syllabus in environmerita I stufiies; 
iii, .jn -wtirlf^ on o n v ) ronnion I a 1 stufiies at the unisersity in which 
hM' i'''!it cMin sv-s t)\i''>ri'(] in oru- 1 ronm<Mi t a 1 studies are discussod. 



' \ MiTa .MS i th'- rh.niist, ASl.lP, pr i rr-^ \\Kr)0 (\'2,iK) to members). 

Q T^'is I - \\)^^ tJtl'- of ASLIH Occasional Publication No 10 written by 

J(^" ; i'. V. \ f-l .n-n'-, A Prosuius, Since lat(^ l^HlO ASLIb Research and 



Dovolopmont Dopartmeiit hav«.' h^m^ (.'\ploriin; the riocMi ii\ slioik:*,^ find 
technology and quan t i la c i \ data. Some Itack^^ rourvl stiKlios w<mn? jinblisiioa in 
1971 giving an overall Lmpr<»ssujii of <::urrcnt |a'ol>loinh in this ai'oa, a 
f)roliminary analysi^j dI da i a us--, and an Wd-ouni oi >S data c iiir^js, \:3.50 
not; €2.90 to mcMnbors from ASIJI'. Putdi cat ions SaliS. 

i^i?i}-yjiLL^J'lP_/?:*liL,Ji^ Toe hnolo^OS ASLIH, |)r ir'r i .2 1 {U0\) 

to mombors ) . 

Karlior work \\:\s ba^w lolluwtnl up h^- a lidd sin\a'\ oi ~:i)0 chemists iu 
explore tiiolr opinions and jn^ioiitr* in thi^ pru\isiun and uso o 1' data. The 
results of this survt?y are nov, i-» '[Kjr l <,Hi in ASLIH Occasional. [\d) J i ca 1 1 < jn 
No 7, The data needs of chemists i\rv soninird up as the result of t fii s 
questionnaire in the lollowini.: way. Firstiy ihny aro divers^', covering; many 
types of material in many subject ficlchs at al) io\cls and owalnated 
quality. Secondly, they aro hiuhlv dt-p^-ndcnt on loonfnon i a r v sourctvs, 
part icularly those ti^at arc wide in covi^m^io, up-to-date and readily' 
acceptable. And thirdly, iUcy aro IrrsuuiU and urgent. TIk^sc oha rac ter i s-- 
tics are of fundamental importancf; atui services that aim to meet data nciuis 
must bear those clmracter ist ics in mijul. The publication contains both a 
brief summary of the survey and ihc conclusions to bo drawn from it as well 
as the results of tho interview survey In vlc^tail antl data record analysis. 
Section E of the report surveys specific jnd>l i ca I i ons tised as data courses, 
and the frequency and utilJsaiion of these will be cons idiM^ab ] e in^erc^sl 
to people involved in this field < 

21,6 Discovering Chemistry: Books I- 1 , by M A Atherton and d K Lawr^'nce, 
published by John Murray, i>ri':e ^■1,00 lor !iook I, \M.:>;~ ior Books 2 
and 3, and ^^1.10 for f^ook 1. 

This series for both '0' and CSK level syllabuses aims to introchice 
ideas and concepts about ci^emistry through experiment, ITjo text is clearly 
written and well presented and is in t ei\sfv:<rs(vl with useTijl clear diagrams, 
cartoons and relevant phot ogra pli s . Ih'/re are numy referernM-s to t lie so(nal 
and economic aspects of tj^o sid,>,)ect as well as to x\)v lustorica] backgroiuvl 
of major discoveries and concepts. Further reading s(ictions and end of 
chapter questions are used as f^xtfMisions to th(^ text and for re i ii 1 o I'cetnen t 
purposes . 

The '1 books cover all 'O' leved n^MKls includirig Nuiriold courses and 
the first 3 books arc suiiabl'.^ ior CST li>vel. Data sftetds a r^ pro\ ichnl at 
the ena of books , 3 ar^d 1 .wid SI nnii^-^ are esed threogheot. Te'<Jeh,'!"S 
guitles will be* supplied eventually ior r^ach v'ohnnr'. 

Association of teacV, ers iit Collt-g^s ar.d Dv'partni'iits Iducation, 
edited by K L Gardn^-r, d A ulenn and A I ('•. Kenton, publisicci liy Oxford 
) ' n 1 v e r s i t > P r c s s , pn c * ^ 7 :> p. 

This hook is pa ? t of thir^ '^'^r^^s of Oxford ^itude-s lu I'ducaiHne TU.: 
rop-or ' or-jj^inares froii-. a ^^orkw:^: ^ i f-'V^'i)'- < - h*Od .it llovu^-r t <iii j ] . 
Cambridge in f)f'pt»-ni!n,vr pvoo irrgvin i ii\ paftii-nt. Fxiuci t i i>rt ond 

Science aruJ hf; Vathemafic^s M-i-ti-in of Ass^MMaiien r<^ai"hro*s in 

Colleges and f)opa r l. ment s ot viiur.iiiou, fh*^ r^'i^or t i iwd in a-count el 
ma thv'ina t i cs , but attcMnpts t'' d;. r-ij^s aspr ^mo, (if pirwiiary ice doing in tlu- wa>' 
that will help those who lia\'^ lo fOan th'^ acii\iii*^s ol th^- c I d ^ src>^)i;o The 
teaching of rwi thoma t ics is oiid ■ -r-go i ng rapid « hanges iij s\ 11a Pus jod riu tiuKl 
and tf5e reix)rt be^i^^^^ bv ontiirurM.: a t v 1 t udf^s , ^o ax*. ^ f a :v and n.'.v )[> 1 f -ms 
O ■\tiich face the teacher, Snccfoding c:ha)0-o"^ dis(Miss a r h i I d ' :-.s t h< nia t i ca 1 

ERIC 



needs and (kn'olopnieni , The assessMKTMt of i>roj;ro.ss, tho cva hia t. ion ot 
apparatus, toclnucal vocai)u lar>' , anci the jijact^ of ma tlionia t Ics in owry duy 
school acliv iiu^s a r- a 1 s(j ( v)\ . r' d. 



r f i o Id Via ^^^^-''"^ ^'^ Projoct - iiook 5 Co;ii^)u ta t ion aiui Structure, 
pviblishod by C'.hamlnjrs aiul Murray, price 85p, 

This guide is the fifth in the computation and structure series but some 
teachers may prefer to introduce^ parts of it before tackling the whole of L 
The ^uide is not meant to be worktjd tfirou^h meticulously from start to finisfj 
but to be used as a source l)ook for teae)H}]\s to look at as ci rcunist arvios 
rc-qui re , 

^^•"^ ^diiLiP^^^/^-^^^ for Aud io-VM sua 1 A ids 1972/3, a survey compiled by the 

Information Pepartmont of the National Audio~\Msual Aids Centre, an(i 
pufUishod !)>■ the Educational Foundation for Visual Aicis. 

This wide-ranging surxey of auaio--visua 1 aids currently on the market, 
is a viseful reforonce source of eciuijiment, all of which has a place in the 
classroom situation, to varying degrees, depondini^ largely on the school's 
budget. The survey covers the areas of projectors Cincluding overhead, cine, 
slide, strip, micro and loop), epidiascopes, episcopes, tape recorders and 
accessories, recor<l players and amplifiers, television receivers and video- 
tape recorders, radios, reF>rographic equipment and display boards and stands. 
Each area of equipment is preceded by a brief description followed by 
manufacturer's catalogue number and standard technical features of each jnece 
of equifiment. The survey is accompanied by the December 1972 price list. 

^ ^ • Adafttable F urnitur e and Ser\ Lco s lor ?:ducation and Science: Pa per No G 
August 1972 , by A J Brant on and S p F J Drake, obtairuable from Mr 
Drake, Department of Education and Science, Elizabeth House, York Fload, 
Lon<lon SKI. 



This pamphlet is the result of a study which originated in the 
Laboratories Investigation (^nit which is sponsored by the Department of 
Education and Science and the Universities' Grants Comnii tteo. The principal 
objectives of tiu^ study were: 

i. to allow t)oth the first and subs eminent occupants of the laboratory 
to create layouts based on tfieir o^i\ educational principles of 
organisation; 

ri. to allow laboratory users to change the use of spaces and relocate 
laboratory fittings witliout having to call in specialist subcontractors 

iii. to enable the designer to delay final decisions on fitting out 
lal)Ora tor les until alter any changes in tfie detailed brief during the 
(iesign and eai^ly construction period; 

iv. to enable the manufacturer to maximise factory production and 
eliminate site fitting as far as possible; 

V. to riesLgn a range of components with an initial cost that is 
within current accepted standards; also to contribute to savings in 
total life costs fiy reducing the costs of siil)Sequent adaptation. 

Af tor examini r)g a 1 1 the background informatiori on laboratory layouts 
and aciaptability, the writers put forward the suggestion tha t in order to 
obtain atlaptabiii ty/ provision must be made for movable fijrniture and 
relocatable services components. They suggest thdt the best way to obtain 
such an adaptabl o labora tory is to provide: 




a. a basic services distrifnition for (electricity, water and gases 



usui^ a systom of ovtM-hfaci boonus, clrainoge boiiii; provided by a 
fHM'ina iK-M t ^;ri(i of tMoor points; 

ti. i:un'ablo siip]) lomoiU a r y st^vvicvs components - p;as an(i oloclricity 
i;olJarils, taj^s and sinks, and drainage channels; 

r, , inovat)lo storage, display anci seating provii>ions con f oriiii iig w i th 
\hf^ api>ropria tc^ standard tor science and educational iurni.iure. 

The writers suggest that the overhead services tyjio of laboratory Is 
uiriiiularly relevant i!^ developing covitUries. The use oi booms for 

rv.c(>s means tiuit the building envelope and its furniture contents, which 
;ir" tuilks, ccn\ 1)0 produced witli local skills, resources and lal>our, and the 
(u p^'d services and electrics, se>*vice outlets and sinks can be made in the 
lai-^r ' en J res where facilities are available. About fifteen scliools will 
I*' using this type ol laburaicr> in Britair^ by tlie end of the year. It is 
ciainif'ci that this typo of laborator\ costs 15 to 20 per cent lei>o Lhan t!:e 
f::iT'»- t rarl i ti or^a 1 type of laboratory. 
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22. SCIENCE EDUCATION ADSTEIACTS 



22.1 Devolopmont - Probloms o f Understanding , Sir Hugh Springer 
S cience for Dovelopmont in G uyana , D II Irvine 
Chemistry for Prosperity - the work of TTI , G R Ames 

India - A Sub-^Continent Looks Ahead ^ Atmarain and T R Soshadri 

Chemical Bonds - A collaborative programnie . Professor R Shaw 

Science Teaching - An African view , R J Symo 

A Chemist in China , W G Sowell 

China Today , Sir David Martin 

The Ox Plough Revolution , T M Reynolds 

T o Feed to Poor - Science in Pakistan , M I D Chughtai 

This series of articles appears in Volume 8, No 12 of Chemistry in 
Britain , published in December 1972 and it attempts to survey chemical aspects 
of the use of science in helping the people of developing countries to meet 
their needs and fulfil their aspirations. The marvels of science and 
technology are visible to all and their critical importance as factors in 
national economic development are recognised by all nations, not least by 
those newly emerging from the traditional into the modern world » As they 
come to grips with the problems of stimulating economic growth through 
science and technology/ they have become aware of the complexity of the con- 
ditions necessary for success. Increasingly they recognise that science and 
technology can make little contribution without the will to advance 
economically and without a coordinated development policy; success depends on 
a balanced combination of scientific and technical knowledge, capital, 
education and management skills. The series of articles which comprise this 
special edition of C hemistry in Britain , will be of interest to all those 
concerned with this particular field whether in the actual field of scientific 
and economic development or in education. 

Chemistry in Britain is published by the Chemical Society on behalf of 
the Chemical Society and the Royal Institute of Chemistry and may be obtained 
from Chemical Society Publications Sales Office, Black Florse Road, Letchworth, 
liorts, SG6 IHN, England, price £10 per annum (post free), single copies 
priced £1 each. 

22 . 2 An Application of Programmed Instruction to Laboratory Work in a 
Preliminary Physics Course , T J Powell, University College Cardiff, and 
S A French, University College of Cape Coast, Ghana, 

Programmed Learning and Educa tiona 1 Technology , Volume 9, No 6, November 
1972, page 324. The physical sciences have received more than their fair 
share of attention from researchers in the field of education technology. The 
new teaching aids and programmed instruction have been applied to both the 
theoretical and practical side of all the major science subjects, but 
invariably these applications have concentrated on the communication of 
knowledge in the form of facts or procedures to the exclusion of the more 
subjective and attitudlnal aspects of science training. This paper describes 
an experimental approach to the teaching of a practical physics course to the 
preliminary year students of a Ghanaian university .The whole course has been 
reoriented so that the practical work is approached in a somewhat unusual way 
in which the particular emphasis is placed on ideas of accuracy. The student 
is led to develop an appreciation of the errors which occur in the taking of 
readings and in the calculation of results from those readings. The develop- 
mont of the course in which extensive use is made of programmed instruction is 
O cribcd and some of the problems involved in the programming of subjective 
MCerial such as this are discussed. The results of pre- and post-testing are 



prosontcd arui ^:aiM* scores are rolatcd to 'attitudo' scores as well as 
C) t } 1 c r a (.* hie \' e m c n t in o a s u r o s , 

Progranunod l, oa I'n 1 iit:; i\n<\ i:duca ti ona ^ _Tej.-hrix-> )_u^ is thn .lourna ) of the 
Association for Programmed l.oarruii^ aiul vu^ca t i ona 1 Technology arui is 
published G times a year, anr\ual suliscr i i)tion ^3, r'Osia^^:e 10]). Single 
issues cost CI. From the Association for Progranwned l.varnuH; ar^d 
Kducational Technology, 33 Queen Arme Street, l,onrlr>i5 wi, I'n^Oand. 

>^otno rece nt develo pment s in chvM]iistry teatM, i i..- : m;,!;,, i' }{ Coul-on 

OW., Chemical Society lieviews Vol 1, Nd 1, 1'/: , ; i -/ 

In all the pressure oi new projects and n^^A rnii-r^ U ^ n is not orteii 
that a review of this nature and extent apj)ear^ iis ti t liirtNuuri;. 
Professor Coulson has attempted to survey not onl\ th» ^ 1^ - I oj.men t s in 
diemistry teaching projects, but, more important, thinKmr^ inJund 

chemical education and its dovelo[nnent starting v.itli i ts roots in the riud- 
nirudeenth century and paying particular attention to tiu:^ evolution of this 
in the last 20 years. It discusGes the reasons for teaclilng chemistry in 
sclmols and how it should t>e taug)\t as well as looking at chan^;es in course 
content. Integration within a chemistry course is discussed as are the 
problems of assessment in the light of the newer aims and objectives of 
such covirses. This remarkably concise and wide ranging review is a valuable 
addition to tlie literature. 

Chemical S ociety Reviews arc published by the Chemical Society and 
subscription to non-members is C8 per annum from the Publications Sales 
Officer, The Cliemical Society, Hlack Horse Road, Letchworth, Herts, SG6 IHN, 
Kngland, 

22. \ Attitude Assessment in Science Teaching , F A Dollen, School Science 
Review, Volume 54 Number 187, December 1972, page 217 

One of the many changes in science teaching attributable to recent 
curricvilum development is an increased awareness of the importance of 
pupils* attitudes. At the secondary school level this may perhaps be most 
otnious in the work of the Nuffield Secondary Science F'rojoct and the 
Schools Council Integrated Science Project. The author asks whether it is 
really possible to assess fx:ople's attitudes fairly and make a quantitative 
comparison of their changes in attitudes as a result of exposure to 
particular learning experiences. The article discusses attitude scales, 
attitude statements about rUscovery teaching and attempts a statistical 
treatment of attitude scales. The article proposes a reduced attitudes 
scale and discusses its validity. Throe hypotheses wore set up for testing 
using a null approach. Tl^e three l\y{)otliescs were: 

1. Attitude was not affected by the amount of science teachitig 
received at school. 

2. Attitude was not affected by the level of attainmer they reached 
in the school science course* 

3. Attitude was not affected by the part NVhich practical investiga^ 
t ion played in the school science course. 

To those was added subsequently a fourth hypothesis: 

4. Atti tude was noi changed by training given during first year of 
college. 



'nvbrcsuits of analysing attitude data in the light of the first throe 



- 28 - 



hypolhoses nyo lostod ond the autlior concludes that this proves a valuable 
way o" h L 1 igh t iiit; some usolul rc?sulis ol einplo\'iiig t!ie discovor\ a|)fU'oac]^ 
in t^-arhor' training aiiion^si u htM' thin^^s. 

School ScLonco Jk> VLCW ' is the jouiwial of the Association for Science 
Kducation ar\d is puhlislied by Johi^ Murray in Soptomber, December, March and 
.Juno. Annual subscription i 5 , 50 iitcluciing posta^^o inlanci or abi-oad « 

?.2 . 5 l Uy fa ns i I ion f rotn Sciyi.>o 1 to Vn j vor s i t v Ma t homa t ics, by M L Cornelius, 
fho Mathematical Ga/.etle, Volume bVI No 397 , Octol7or 1972, page 207. 

rhere is a widely held view that the jump from school to university 
ma tlierna t ics is a big one. This article records the results of seeking tl:ie 
views aruJ opinions of students at the start of tlioir mathematical studies at 
univorsit\\ A questionnaire was distributed to a total of 224 students at 
the Universities of Durham, Newcastle and Nottingham, all reading mathematics 
and who cominencod tlieii' uiuversity careers in October 1971. A considerable 
similarity was notice(i between the results from undergraduates at the three 
different universities. Both their problems and tiieir backgrounds were 
ossrntially the same. I'he article surveys the results under the headings of 
School Mathematics* Information from Universities, Books, How much mathe- 
matics have they done?, Comments from students. The same students Were given 
a furilTor ijuostionnaire at the end of their first term and the results are 
furtfier analyseci. The author comments tl:iat the present evidence suggests 
that in many cases the sixth form te' clier has not made himself aware of tlie 
work ro(itn red for first year honours course nor has the university lecturer 
familiarised himself with school conditions. In defence of both however, it 
must he admit t(»d that a fairly large number of students seem reluctant to 
make the effort required of them and inevitably, however conscientious tl:ie 
toacJ oi* or lecturer, success or failure depends very much on the attitude of 
the students. I'he range of student comment quoted is most interesting. This 
proltlem is one wtiich must face many countries and similar surveys might well 
prove very illuminating elsewhere. 

7 ))^^ Mathematical Ga/ette is the journal of the Mathematical Association 
anfl IS pnf>lishod fovir times a year. The journal is j>ublished by G Bell 
Sor^s Ltd arul its subscription is £1 per issue to non-n)emV>ers . 
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2 3 , AUSTJi/\LIA - The Australi af^ ScLonco Hducation Project (ASKP ) 

Tlio Australian Science Education Project <ASEP) , the first now educational 
structure oi national ])roportion initiated in Australia for almost half a 
century, was funded by the Comjnonwoa 1 th and all six States of Australia to the 
extent of $1,400,000 over a four and a half year period, from October 1 1969. 

Its presence, and purpose, structured as it was to cut across State and 
system t)oundaries yet to be linked with them jjresonted exciting possibilities. 
It had resources to make significant national impact, yet the extent of this 
impact rests with the decisions of individual teachers, rather than, as so often 
has happened in the past, with decisions vested in the authority of the 
traditional syscems. 

Science 

ASKP took the position that science could only be justified in the 
curriculum for what it could contribute to the devolojjment of children, and the 
Project set out to define what this might be. We decided that science and its 
methods provide an important and sj^eciaX way of interpreting the environment, 
and by the very nature of the enterprise, could contribute to the intcl lectua] , 
social and emotional development of children, 

!Iaving decided "why science?", the next step was to organise the content and 
processes of science so that they would be meaningful and relevant to children. 
We felt that the majority of junior secondary students do not have an inherent 
interest in its content per se, nor in the logic of its ideas. Science and its 
[jrocossos are interesting to the child in that they provide novel and unusual 
experiences which are meaningful when they provide a useful way of making sense 
of his environment. 

Wo present science as both a set of patterns of knowledge which are created 
by man and which make up a conceptual framework, and the procedures used to 
establish these patterns and relationships. 

ASEP established a five-point environmental scheme which Project materials 
were to reflect. Briefly, the scheme relates the child to his environment by 
living him explore: 

1, himself as an individual; 

2, himself as a group member; 

3, the extensions of his physical and mental self; 
•1. the technology of his environment; 

5. the natural environment. 

For example, the Unit "Tuning in with the Senses" guides the student to explore 
his own sensory apparatus, and come to understand the limits of his senses. 
"Mice and Men" uses the mouse as a model for man and so increases his under- - 
standing of himself as a biological organism, and as a group member* A uni t 
"Signals without Words", explores non-^vorbal signals opera ting in society, and so 
develops some understanding of the way in which groups function. V'Soils" is 
{lovotod to exploring the natural environment under foot. 

The scheme has taken a trend in science education in junior forms to a more 
satisfying level. Junior secondary syllabuses in Australia in general attempt to 
"integrate the sciences , This has of ten appeared artificial , with the physical i 
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chemical, biological, and other components romairiing clearly visible in the sylla- 
bus content statement. When the onphasis in writing is on exploring the 
environment, traditional subject barriers do not appear and a unification of the 
sciences occurs naturally. Rarely are the words pliysics, chemistry, and so on 
hoard in discussion at ASEP. 

Materials 

Instead of a tight sequence, or a text, it was decided to develop a series of 
unit topics which could be used by the teacher and his students as springboards to 
explore the environment. The units wore to bo co'nplete in themselves, with very 
little linkage between them. Such a loose organisation permits teachers to put 
the units together to make up a course which suits them and their students and to 
intersperse materials other than those from ASEP between units. Or, on the other 
hand, a teacher may decide to use only one or two ASEP units in conjunction with 
some other materials he may wish to use. In addition the unit provides a truly 
integrated scheme in that the only science included is that relevant to the unit 
topic . 

The Project has produced a pool of 40 sucli nnits. 

Individual Pi f ferences 

Three major differences wore allowed for in the development of our materials. 

1. Stage of Intellectual nevelopmont 

Three stages in the intellectual development of Junior secondary 
students were identified, and materials were developed to suit the students 
at each of these stages of development. 

Stage 1 materials are for those students at a concrete stage in their 
intellectual development. Units for students at this stage explore the 
environment through direct concrete experience, so that there is a direct and 
immediate relationship between the experience and the idea being developed. 
Student activity in real situations provides the major source of motivation 
and experience. 

Stage II materials are for those students who are in a transitory stage 
in their intellectual development. Units for this stage are largely activity-- 
based, but provide students with an opportunity to explore more formal or 
abstract modes of thinking* Students at this stage are encouraged to explore 
situations that involve more formal or logical mental operations from a 
sound base of concrete experience. 

Stage III materials are for those students who have reached the formal 
stage in their intellectual development. These students can manipulate 
ideas mentally without recourse to concrete experience, and can handle more 
abstract thought . Activity in terms of real concrete examples is less 
important at this stage, and the types of activity offered in those units 
changeSr Second-hand data may be used, and extrapolation from one situation 
to another without recourse to the physical reality of the second situation 
is possible. 

The Project has developed 17 Stage I uniti3, 34 Stage II units, and 9 
Stage 111 units, 

Reading Level ■ 

Believing that more disadvantage accrued if the reading level of the 
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materials is too {iirt'icult than if it is too easy, ASKP has written the 
matorlais at least one Kr-ulc> le\oi b(>low that for whicii the materials are 
to lie useci, in an attempt to provide for at least some of the less able 
r orders . 

' JjlLfiJlIr -"^.t s o f Chi U^j^^ ^}}LJ} 'L\S ^ ^' ^ rk in g 

In ASBP, we arc rirmly of the opinion that all children in a given 
elass need i\ot be doing the sanie tilings at the same time. If this idea is 
accepted, then many possibilities open up for the teacher and Jiis students. 
Also, it in'ovidcs a real challenge to the developers of the materials to 
cater for several possibilities in the one set of materials. 

The Project has dooidod on a unit design intended to permit the 
fostering of individual student interests and to allow them to work at 
different rates. Most units tiave a core which will occupy up to about a 
quarter of the total time to be spent on the unit. All students are 
expected to attain a mir\irnum level of competence on this core material, 
iience students will spend varying times working on it. 

The remainder of the time on tlie unit is spent woiking on a number of 
the options offered. There may be as many as twelve of these options, of 
which the average student may do only three or four. The students are 
expected to pursue their own interests in these options. This gives an 
opportunity for a wide base of knowledge within a class on a particular 
topic, and the best students in the class will not necessarily know every- 
thing. It is hoped that the system will produce interesting possibilities 
in group discussion. 

Teaching Approach 

During the development of a unit, two particular teaching approaches were 
kept in mind. The first of these relates to learning through inquiry and the 
second deri . os from an interpretation of Piagetian theory. 

The inquiry approach required that students be actively involved in 
learning, seeking answers to questions, using jirocedures that are appropriate to 
scientific investigation. The extent to which the discovery is guided and 
findings predetermined depends on the level at which the child is operating and 
the need to use the findings in following activities. In general, guided 
discovery tends to be used in the core of a unit, with open-ended activities 
appearing in the options. 

Several principles relating to learning were derived from Piagetian theory. 
Consistent with these, the material is written in such a way that the major 
source of learning is the activity of the child, with children being offered a 
certain amount of control over their own learning. Now ideas and knowledge are 
presented at the level of the child's present thinking and language, use being 
made of moderately novel situations. 

Evaluation and Classroom Trla Is 

After acceptance of the topic each unit was developed by a staff member 
working in conjunction with a content specialist and a research officer. The 
unit was then produced and printed ready for classroom trial . Two classroom 
trials were planned for each unit. 

The purpose of the first classroom trial was to tost the val id i ty of the 
materials in the actual teaching situation* Schools were selected close to ASKP 



headcumrters so that continuing contact could bo maintainod between trials 
teachars and Project staff. 



During the first trial, close altonLion vvas paid to errors, inconsistencies 
and inadoquacios in the materials os reveal od in the classroom. During this 
period the materials vK^ore also subjected to close scrutiny bv scientists and 
science educators. 

Suitable ins t rumont s, eg questionnaires and checklists, wore developed to 
facilitate the evaluation of the trial materials. A major source of this feedback 
came from the face-to-face contact between trials teachers, students and Project 
staff. ^ 

FA'idenco gathered from the first trials was used ^s a basis for revision of 
the materials for a second, National trial. 

The over-all imrpose of the National trials was to test the validity of the 
materials and to disseminate information on ASEP. These trials provided^ a nuclous 
of teachers experienced in ASEP philosophy and the use of ASEP materials. Through 
this experience the States have been able to implement a National Teacher 
Education program for the use of published ASKP materials. 

ASEP has not provided "the answer" to the problems of Junior secondary science 
but It has offered some possibilities which teachers may wish to use to help them 
in their teaching. 

ASEP has achieved a number of purposes besides those formally stated. It 
provided a group of people with experience in the development of curriculum 
materials and the evaluation of classroom instruction in a Project wider in scope 
than anything seen previously on the Australian education scene. It provided a 
focus for science teachers and science teaching outside traditional school, school 
systems or State concerns, and which was truly national in perspective. 

It fostered interstate cooperation and the exchange of ideas on curriculum 
matters at a national level. Finally, the Project provided a well-documented 
story of an experiment in curriculum development which will be valuable for future 
planning in education. Prior to ASEP, no precedents existed in Australia for such 
a Project, and the United States and British models for curriculum development 
differ in many respects from that developed by ASEP. It will be for the science 
teachers of Australia to decide whether the experiment was successful. 

(This article was contributed by Mr L Dale, Deputy Director , ASEP. ) 
24 . R0\g3AY SCIENCE IMPROVEMENT PROJECT 

For the last six years the Education Department of the Municipal Corporation 
of Greater Bombay has given a great deal of thought to the teaching of science and 
mathematics in its primary schools. It has realised that the completely 
sequential and formal syllabus introduced by the State of Maharastra in 1967 does 
not fully cater to the needs of an urban society like Bombay. It has further 
realised that with the fast increasing scientific and technical knowledge in the 
world today, it is essential that nations wishing to keep in the forefront of 
progress must continua lly research into and upgrade their programmes of science 
and mathematics teaching. India was committed to a programme of scientific 
advancement by Prime Minister Nehru and this has been further proclaimed by the 
present Prime Minister Mrs Indira Gandhi. IJenco in order to aid national develop- 
ment and endeavour, to improve the level of living through increasing the competency 
i:rn^\^^^^^^^^^* prepare its students for a modern scientific society, the 

hrUC Department of the Municipal Corporation of Greater liombay through its 



tlynaniic (Hiucai ioii e»i l lcor l^r (Mrs) ^U1dhuri Shah has endeavoured to iritroduce a 
planned, |)hase(i I'vo'^riiimnc oi new ideas into its educational system. 

<MjtLrc> ;5ro;.:ra!n[iie unvisa^;t.>s the i>j*ei)ai'at ion of an enriclied curriculum in 
science coubisliny; lully illust.v^lod Teachers' Gviidos, Chi Idron ' s Workbool-.s , 
kits of materials enough efiuipment for the children "to (to science not waicli 

it", in til'* a^c" range 5 to 11/12 years. Compulsory education in Inaia is in 
theory up to II years of a^^o and a major problem is to see tluit more than a 
minority oi cJiildi^eri attend even primary school. Classes are large in number of 
pupils wivtlst boin^ small in area. At present in Bombay ihere are over 1100 
municipal primary schools catorin^^ for 600,000 children, teaching in 10 
languages. It is very common to find within a school building five or even Fix 
schools each with its own autonomy and no interaction between the schools because 
of a languati:e barrier. Yho predominant language is Marathi, followed by Urdu and 
(jujaraii. iluis one of the major problems in the production of any new materials 
is translation. Initially all new materials were produced in English, now they 
are produced in the mother tongue and tlien translated. So far materials have 
tK?en {)ro(hjceti in only five languages, the above three f)lus ilindi and English. In 
order to cut down product ioi^ costs of books a bilingual approach has been tried 
in stanciard II by cojnbining Hindi/English and Ma ra thi/Gujara t i whilst Urdu must 
of necessity remain on its own. 

Vio overall objectives of the project can bo stated as follows: 

1. To undertake the study of the new science syllabus published by the 
State of Matiarastra, with the view to reshuffling its contents and enriching 
it to suit a completely urban area like Bombay. 

2. To prepare teachers' guides and children's workbooks in science for 
standards I to VII, all fully illustrated. 

3. Preparation of science kit materials for all the classes containing 
all the necessary materials to enable children to perform experiments 
individually or in small groups, 

I. To try out materials produced in actual classrooms so as to judge 
tfieir validity, suitability and f easibi 1 i ty . 

5, To develop an attitude in i)Oth teachers and pupils towards accepting 
thio S[)irit of scientific incjuiry or discovery. 

6, To enrich the subject matter and knowledge of the teachers in scionco 
tlirough direct experience* 

7, To help teachers in preparing teaching aids and models. 

8, To help teachers in adopting the latest methods in evaluating thoir 
pupi Is ' work . 

9, To train the project participants in preparing and using audio-visual 
aids. 

How far have these objectives boon achieved and adhered to? 

Teachers* guides have been produced and introduced for Standards I to VI in 
the major languages and it Is liopod that standard VM will be completed in August 
1973. The concept of children's books has been rethought and from standard III 
workcards will be introduced, TlUs cuts down the cost considerably. 

In the first phaso> which was the production of materials for standards 1 to 



IV tho Stato syllabus was adiu^recl to, but it was onrichod and as far as fiossiblo 
the work was carried out by tiie pupils. Kowover a lu^v 1 1 mina ry evaluation of these 
materials after 12 months showed a lack of uruicrsiandi-ig by the children of many 
of tho concepts listed in 11k? syllabus, fhis led to a complete rewrite of the 
standard I to IV syllabus and the prochiction of a new edition will be completed Ijy 
Juno 1973. Further and very much more important, it has led to the production of 
a now type of syllabus based upon a combined or unci i f fei'ent ia ted approacli to science 
teaching in standards V to VII, India is such a vast and exciting nation that 
there is plenty of room for experimentation in many forms of science teaching, not 
Just one. The problems of the rural schools are vastly different from those of a 
largo urban area like Iiomt)ay. However, tho new materials for standards V to VII 
have borne in ?nind that many of the clvildren in tho municipal schools will 
continue in very formal type of secondary education in standards VII to X. 

In each pliase, science kits have been produced, based on local iiuiigonous 
materials readily available in the markets and vhatever waste materials a>'e avail- 
able. Things that one takes for granted in the Western countries, like old tins, 
jam jars, boxes, are not readily available since they are sold for re-use. All 
these items have to he fiurchased from the junk-yards. Tlie total cost of the kit 
materials is Rs 200/- per school, ie approximately £10. Due to the large strain 
on available finance each kit has to be used for standards I to IV with one or two 
additional items provided for standards III and IV. Many activities which were 
known to work very well in the West were found not to work here. For example many 
experiments requiring a source of heat had to be modified due to the unavailability 
of gas and the requirement of a governmoJit permit to obtain even a small quantity 
of methylated spirit, 

A major part of the programme has consisted of the training of teachers to 
implement the new materials. In 1971, 120 teachers were trained from the five 
major language groups to try out the new material in standards I and II. In 1972 
a further 250 teachers wore trained for standards I and II plus 40 teachers for the 
new material produced for standards III and IV. Each training session consists of 
a three week intensive workshop where an attempt is made to reorientate the 
teachers' basic ideas from a rote approach to teaching to an activity centred one, 
coupled with actual experiences in the use of the materials. This first workshop 
is immediately followed by a one week workshop where the teachers are expected to 
make simple classroom aids and use tools (probably for the first time in their 
lives). Finally a follow-up workshop is held half-way through the year, where 
problems can be discussed and ideas exchanged. All the teachers meet once a month 
in their language groups for about two hours to sort out difficulties. Probably 
the most difficult part of the whole programme is changing the attitude of the 
loachors (and of course the headtoacher) towards classroom teaching. This is not 
difficult to understand when one realises that for thousands of years learning in 
India has been steeped in an aural tradition and obv^iously this will not be ctianged 
overnight . 

F'inally in February/March 1973 a group of 20 teachers have been trained to try 
out the new materials for standards V and VI ; This year a further 400 teachers 
will be given training in the materials for standards I and IV. 

Perhaps then for Bombay there is a touch of brightness amongst the clouds. 
By Juno 1973 nearly 1000 teachers will have been given what can only be called a 
minimum training in a new approach to teaching; BUT there are still 14,000 to go. 
One hundred schools are working on a newly drafted syllabus and using an activity 
approach for the f i rst time, BUT there are still over one thousand which are using 
the traditional mcthocls. 

O lowovcr d beginniTig has been made. 

ERIC 

h Miiffliniiii i Ti (xhis. article was contributed by John Jf Brookes, ACTS Officer, Bombay.) 
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'^^^'^ 1^1^* K ducat ional System; Tlii s i i irr\son I 1 y niovin^; i'rofn a G (primary) 
4 G (socoiuiary) patirrti to a 5 (})runnrv) -i 3 (guidance and counsel lin^^ 
cycle) ' I (socorKlary/vocat ioruil cyclt:-). At the moinoni 85'; of the 12th 
gt^adcvs study science. fhci'e aro I streams in the last low years of 
secondary schooling which are natural science, ma t iu'ina t i cs , literature and 
human sciences, and technical and vo(!ational. 15% only lake tiie latter two 
options. In the Ministry of Education anion^-st others, tficro are Departments 
or Curriculum and Itesearch, Textbooks, Teacher-Tra i ni n<^^ Kxainina t ions, 
Primary Kducation, Guidance Hducation (second cycle), and Secondary 
Hchication (third cycle). All have lieen planning and executive depart netils 
in the past (centralised control), and are now adjusting to tlie role of 
planning, for example in teacher- t rain i ng or in guidance education, elc. 
The system is becoming decentralised anci based more on the provinces. At 
present, as in the past, textbooks and curriculum aro c 1 osely co: i vol t ed 
centrally. For each year's school a student's book and a teacher's g»n.f1o 
in all subjects are prescribed. This means that uniformity tliroughout Iran 
is a feature of the educational system. The curriculum and researcii 
department's responsibility is to determine tl^e aims of the course and the 
syllabus of each year of the schooling and to divide these into separate 
year intervals. The textbook department iias the resr)onsibil i ty of writing 
books keopiag to the guidelir:ios laid down by the curriculum department and 
then to publish and distribute the books nationally. These books are heavily 
subsidised and cost nothing in the first cycle (age range 7-11) and a 
nominal amount for the books of the lUgher cycles. Tl:ie curriculum department 
also has responsibility for evaluating those courses and thus to continually 
improve what is taught. 

25.2 Curricu lum changes : As the change from the G 4 G system to the 

' 3 ^ I system is taking place, complete curriculum clvanges are taking 
jilaco. At the moment the system has reached the second year of the second 
cycle. All the books for these years have been rewritten and tiic syllabus 
changes for the last 4 years of secondary schooling is now being worked out. 
Tlie books for the 3 years of the guidance cycle are translations and 
adaptations of the 3 books from the United States. A form of combined 
science is done in the first two cycles 5 f 3 and separate subjects after. 
Mathematics in the first two cycles is taught as mathenuUics but the covirse 
for the last 4 years of schooling is still in preparation and uncertainty 
still exists regarding whether it is going to be combined or seF>arated into 
more traditional subjects. Modern mathematics will be included. 

25.3 Pre- and In-service Training of Teachers : Thert^ are about GO normal 
colleges training about 3,000 first cycle teachers per year. The students 
at these colleges are mainly aged 17--19 and have l)ad at least 9 years of 
schooling. Guidance and counselling colleges train teachers for the second 
cycle of schooling. There are 15 sucli colleges training 3,000 teacliers per 
year. All students on entering the 2 year course must }iavo completed 12 
years of schooling. Much retraining of teachers has beer> needed and this 
has been done by evening classes and summer courses. Summer courses have 
also been held and are continuing to be iield to retrain teachers for the 
third cycle of schooling. In addition there have been summer seminars since 
1070 for ♦Tie lectvirers at the normal colleges and guidance colleges. These 
are held at the universities. 

26. SWAT! 1 LAND 

A national science teaching panel was sot up in the Kingdom of Swaziland 
about 18 montfis ago under the chairmanslup of the Senior Inspector (Science) and 
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has boon responsible for much recent activity in science education. The panel 
includes, besides its chairman, representatives from the UBLS School of Education 
and the Teacher Training Colleges, as well as a number of practising science 
teachers. It meets approximately once a month and advises the Ministry of 
Education on all matters pertaining to science education in the kingdom. 

Up to now the panel's activities have been almost exclusively in the field of 
secondary education* Shortly after its formation, and owing to dissatisfaction 
with the existing syllabus, a workshop was held to evaluate six Junior Secondary 
Science courses with a view to selecting o!ie for adaptation to local needs. 
Following a similar regional workshop at Roma (Lesotho), both Swaziland and 
Lesotho decided to adopt the West Indian Science Curriculum Innovation Project 
(WISCIP) materials as a basis and to modify them for use in the respective 
countries. A series of preliminary trials of the first year materials was Jield 
in Swaziland during 1972 and constituted the first stage of what is now known 
locally as SVVISP (the Swaziland Integrated Science Project), The coordination and 
day-to-day running of the project is in the hands of the British Council ACTS 
Officer, Swaziland, and a pilot scheme (involving the use of modified materials in 
ten schools) started in January of this year with the support of the Ministry and 
financial aid from ODA. Simultaneously with the pilot work on the first year 
materials there will be preliminary testing of the second year work and it is hoped 
to introduce the new curriculum into the first year of all secondary schools in 
1974. 

The SW ISP course is a three year integrated science course firmly based on 
the WISCIP materials which in turn lean heavily on the Scottish Integrated Science 
Syllabus. Indeed, pupils in the pilot schools are using the Scottish books 
"Science for the 70s" as a text and the project materials take the form of a very 
detailed lesson-by-lesson (or rather activity-by-activity) guide for teachers. 
The conduct of the project has been organised so as to maximise the involvement of 
local teachers in the rewriting and modification of materials and it is hoped that 
most secondary schools in the country will have been involved in either pre-pilot 
or pilot work before the completion of the project. A novel feature of the course 
(still in the planning stage as yet) is the intention to provide for a science 
reference programme. In this pupils will be given a series of regular assignments 
which will require them to make use of appropriate general interest books on 
scientific and technological subjects and may^ hopefully, lead to an improved 
background knowledge outside the confines of the syllabus itself. 

In addition to SWISP and the associated in-*service (and pre~service) courses 
a number of short courses for secondary teachers are organised each year by the 
Swaziland Science Teachers' Associatioi » The Association also runs an annual 
Science Fair and in 1972 this attracted over 100 entries for the first time 
(though it was disappointing to note that only 16 out of the 54 secondary schools 
had entries) . 

In the primary field there has been rather less activity but 40 schools have 
been involved in a pilot scheme to encourage more activity based science teaching. 
The scheme was initiated by the inspectorate and ten schools entered pupils for a 
practical alternative paper in the 1972 Swaziland Primary Certificate Examination. 
The practical approach to science teaching has been supported, in recent years, by 
an annual TVC staffed by tutors from UK of whom one has always been concerned with 
science. The science panel has now set up a sub-^conunittee to handle primary 
science ma iters and/ in particular, to make recommendations regarding the 
curriculum. Hopefully, the day is approaching when we will see the present 
unsuitable content laden syj labus replaced by something more appropriate to the 
pupils* needs at this level. 

ERIC is article was contributed by Mr D Slimming, ACTS Officer, William Pitcher 
Toachors* College, Swaziland.) 
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The ConttM" Tor UnifiocI Science Ktlucati 
has rocoiitly prociucod tin- first of what is 
on activities in unified science lulucation. 
for L^nitiod Science Kdiicatlon Ls 'ieclicatoii 

21 ,\ Devoloi^iniJ: and di ssemi rui t i n).; the 
and 



on (Cl'SrO at the Ohio vState University 
intondod to be a re;.uilai' newsletter 

This is called Prisiii II Cr'\^ "r 

X o : 

concejn oi unified scien !e educatioii; 



27.2 Faci ii la t iru^ the dove 1 oj.niiorU of higti quality vfuified seionce 
proKramrnos in indiviihial schools throns.;hout the ITritod SUif>s, 

The Co'i^.T is located at Ohio State University, i^olomhus and detailed 
information on the activities of tfu.. Cont^^r and on the pui)lication of the news- 
letter can bo obtained from Ur V Showalter, Director, Coi^^o- tor UnH i. H Sc^ -dc- 
Education, Oliio State Ihiiversity, IIGO West hane Avenue, Ofiio 13:^:>1 , USA. 



